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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO WIN 2 6 1381 1

Honorable WilliamA. O'Neill

Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor O'Neill:

Inclosed is a copy of the Shenipsit Dam (CT-00482) Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the owner and cooperating agency for the State of
Connecticut.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the

case of this report the release date will be thirty days from the date

of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely, Accession For

NTIS GRA&I A
DTIC TAB
Unannounced

Incl Justiflatio, _._ I
As stated Colonel, Corps of Engineers

Division Engineer ir t

e Availability Codes

Avail and/or
Dist Special
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BRIEF ASSESSMENT

PHASE 1 INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: SHENIPSIT DAM

Inventory Number: CT 00482

County: TOLLAND
-Town: STAFFORD

Stream: TRIBUTARY TO MIDDLE RIVER
Owner: STATE OF CONNECTICUT
Date of Inspection: AUGUST 21, 1980
Inspection Team: PETER HEYNEN, P.E.

HECTOR MORENO, P.E.
ERIC TEALE, P.E.
THEODORE STEVENS
ANTHONY BELLA

The project, completed in 1961, is an earth embankment approxi-
mately 390 feet in length with an emergency spillway at its left

*end. It is a flood control project approximately 28.5 feet in
height and capable of impounding approximately 520 acre-feet of
water. The principal spillway is a drop inlet type structure
consisting of a reinforced concrete riser with a 24 inch diameter
reinforced concrete outlet pipe through the dam. The grass-E bottomed emergency spillway channel is cut into natural ground at
the left end of the dam and has a crest length of 125 feet. The top
and slopes of the dam are grass covered, with a filter drain at the
toe of the downstream slope.

- In accordance with the U.S. Army Corps of Engineers guidelines, t
Shenipsit Dam is classified as a high hazard, small size dam. The
test flood for the Shenipsit Dam is equivalent to the h PMF. Peak
inflow to the pond at test flood is 1150 cubic feet per second
(cfs); peak outflow is 350 cfs with the dam maintaining a freeboard
of 4.0 feet. The spillway capacity with the pond level to the top
of the dam is 4700 cfs, which is equivalent to 1300% of the routed
test flood outflow.,

Based upon the visual inspection and past performance, the dam
is judged to be in good condition. No evidence of instability was
observed in the project. There are some remedial measures, such as
filling of large holes in the "waste areas" adjacent to the dam, re-L
establishment of grassy vegetation in the vehicle tracks on the top
of the dam, and institution of a biennial inspection program, which
require attention.

iL



The remedial and maintenance measures presented in Section 7.3
should be instituted within two years of the owner's receipt of
this report. 0

Project Manager - Geotechnic"" r'-ld C,!
Cahn Engineers, Inc. "

Li
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This Phase I Inspection Report on Shenipsit Dam (CT-00482)

bas been revieved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Inspection of
Le _, and vith good engineering judgment and practice, and In hereby
subaitted for approval.

ARAMST HAHTESIAN, MM4BER
* Geotechnical Engineering Branch

S Engineering Division

CARNEY M. TERZIAN, MER
Design Branch
Engineering Division

RICHARDI D N.CIARA
Water Control Branch
Engineering Division

a

APiROVAL 3.ECObMgNDEDt

a-L

Chiefo RgineerLng DivisLon



PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Off ice of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously

- those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase I Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of f ield
conditions at the time of inspection along with data available to

V the inspection team. In cases where the reservoir was lowered ort
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

U It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam would necessarily represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood

* provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

iv
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* The Phase I Investigation does not include an assessment of the
* need for fences, gates, no-trespassing signs, repairs to existing

fences and railings and other items which may be needed to minimize
trespass and provide greater security for the facility and safety

Ito the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded.

The information contained in this report is based on the
limited investigation described above and is not warranted to
indicate the actual condition of the dam. The integrity of the dam
can only be determined by a means of a monitoring program and/or a

*detailed physical investigation. The accuracy of available data is
assumed where not in obvious conflict with facts observable during
the visual inspection.
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PHASE I INSPECTION REPORT

SHENIPSIT DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Cahn Engineers, Inc. has been
retained by the New England Division to inspect and report on
selected dams in the State of Connecticut. Authorization and --

- notice to proceed were issued to Cahn Engineers, Inc. under a .
letter of April 14, 1980 from William E. Hodgson, Jr., Colonel,
Corps of Engineers. Contract No. DACW 33-80-C-0052 has been
assigned by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the program
are to:

1. Perform technical inspection and evaluation of non-federal
dams to identify conditions requiring correction in a
timely manner by non-federal interests.

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-Lederal dam.

3. To update, verify and complete the National Inventory of
Dams.

- c. Scope of Inseection Program - The scope of this Phase I U-
inspection report includes:

1. Gathering, reviewing and presenting all available data as
can be obtained from the owners, previous owners, the state
and other associated parties.

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant
structures.

3. Computations concerning the hydraulics and hydrology of the
facility and its relationship to the calculated flood
through the existing spillway.

4. An assessment of the condition of the facility and cor-
rective measures required.

It should be noted that this report passes judgment only on
those factors of safety and stability which can be determined by a
visual surface examination. The inspection is to identify those
visually apparent features of the dam which evidence the need for
corrective action and/or further study and investigation.
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on an unnamed tributary to
the Middle River of the Thames River Basin in a rural area of the
Town of Stafford, County of Tolland, State of Connecticut. The
project is shown on the Stafford Spring USGS Quadrangle Map, having
coordinates latitude N410 58.6 ' and longitude W72 20.1'.

b. Description of Dam and Appurtenances - As shown on Sheets
B-1 and B-2, the dam is an earth embankment approximately 390 feet
long and 28.5 feet high. The dam has a top elevation of 556.2 and a 5

- top width of 12 feet. The upstream slope is covered with grass and
Chemung Crown Vetch and is inclined at 3 horizontal to 1 vertical.
The downstream slope, also vegetated with grass and Chemung Crown
Vetch is inclined at 2 horizontal to 1 vertical and contains a toe
drain.

-

The principal spillway is a concrete drop inlet structure
located near the center of the dam at the toe of the upstream slope.
The spillway crest, at elevation 537.0, has a total length of 12
feet and is protected by a galvanized steel trash rack. The
upstream end of a 24 inch reinforced concrete pipe, at invert
elevation 532.0, joins the bottom of the drop inlet shaft. The pipe
outlets at the downstream toe of the dam, at invert elevation
530.0. The low level intake, at invert elevation 532.0, is a 12
inch diameter opening in the upstream face of the intake structure,
however the sluice gate for this intake has been removed.

The emergency spillway is cut into natural ground at the
left end of the dam. The approach channel, control section, and
discharge channel are grass covered, with a high natural embankment
to the left and a low earthfill embankment to the right. The
control section, or crest, at elevation 551.4, is 125 feet long and
30 feet wide with an approach channel slope of 2% and a discharge
channel slope of 2.84%.

c. Size Classification - (SMALL) - The dam is 28.5 feet high
and, with the reservoir level to the top of the dam, impounds
approximately 520 acre-feet of water. According to recommended
guidelines, a dam of this height and storage capacity is classified
as small in size.

d. Hazard Classification - (HIGH) - If the dam were breached,
there is potential for loss of more than a few lives at two
residences and three commercial structures approximately 2000 feet
downstream of the dam at the intersection of Route 190 and Orcutt-
ville Road.

e. Ownership- State of Connecticut
Department of Environmental Protection
Division of Conservation and Preservation
Region 3 Headquarters
Marlborough, Ct. 06420
(203) 295-9523
Mr. John Spencer
Mr. Charles Phillips

1-2
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The dam has been under the ownership of the State of

Connecticut since its construction in 1960.

f. Operator- Mr. Lawrence Lucay
* Maintenance Supervisor 0

Shenipsit State Forest Headquarters
West Stafford, Ct. 06075
(203) 684-3430

g. Purpose of Dam - Flood Control. The dam is part of the
- Furnace Brook - Middle River flood prevention project and reduces

peak flows into the Middle River.

h. Design and Construction History - The dam was designed by
the Soil Conservation Service in 1959 and constructed by the State

- of Connecticut in 1960.

i. Normal ORerational Procedures - There are no operating
facilities at the dam; therefore there are no operational
procedures.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 1.0 square mile of
undeveloped, wooded, rolling terrain.

b. Discharge at Damsite - Discharge is through the 12 inch
rnlow-level outlet, over the principal spillway and over the

emergency spillway.

1. Outlet Works (Conduits)
12 inch low-level outlet
@ invert el. 532.0: 10+ cfs (pond level

to test flood el. 552.2)

2. Maximum flood at damsite: Not known

3. Principal spillway capacity
@ top of dam el. 556.2: 60 cfs

4. Emergency spillway capacity 9
@ top of dam el. 556.2: 4640 cfs

5. Principal spillway capacity
@ test flood el. 552.2: 60 cfs

6. Emergency spillway capacity
@ test flood el. 552.2: 290 cfs

7. Gated spillway capacity @
normal pool: N/A

8. Gated spillway capacity @ 0
test flood: N/A

1-3



9. Total spillway capacity @
test flood el. 552.2: 350 cfs

10. Total project discharge @
top of dam el. 556.2: 4700 cfs

11. Total project discharge @
test flood el. 552.2: 350 cfs

c. Elevations - Elevations are on National Geodetic Vertical
Datum (NGVD), as shown on existing drawings.

1. Streambed at toe of dam: 529.0

2. Bottom of cutoff: Not known

3. Maximum tailwater: Not known

4. Normal pool: N/A

5. Full flood control pool: 551.4

6. Spillway crest (ungated)

Principal spillway: 537.0 5
Emergency spillway: 551.4

7. Design surcharge

(original design): 554.4

* 8. Top of dam: 556.2 to 557.5 P

9. Test flood surcharge: 552.2

d. Reservoir Length

m 1. Normal pool: N/A

2. Flood control pool: 3,900+ ft.

3. Spillway crest pool

Principal spillway: 1,500+ ft. r
Emergency spillway: 3,900 ft.

4. Top of dam pool: 4,800+ ft.

5. Test flood pool: 4,000+ ft.

e. Reservoir Storage

1. Normal pool: N/A

2. Flood control pool: 340+ acre-feetL-
3. Spillway crest pool

Principal spillway: 40+ acre-feet
Emergency spillway: 34U+ acre-feet

L 4. Top of dam pool: 520+ acre-feet
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5. Test flood pool: 370+ acre-feet

f. Reservoir Surface

1. Normal pool: N/A

2. Flood control pool: 29± acres

* 3. Spillway crest pool

Principal spillway: 12± acres
-Emergency spillway: 2 9+ acres

4. Top of dam pool: 48+ acres

5. Test flood pool: 32+ acres

g. Damn

1. Type: Earth embankment

2. Length: 390 ft.

3. Height: 28.5 ft.

4. Top width: 12 ft.

5. Side slopes: 3H to 1V upstream
2H to 1V downstream

6. Zoning: N/A

7. Impervious core: N/A

8. Cutoff: N/A

9. Grout curtain: N/A

10. Other: Toe drain

h. Diversion and Regulating Tunnel N/A

i. Spillways

Principal Spillway

1. Type: Concrete drop inlet to
24" outlet pipeL

2. Length of weir: 12.0 ft.

3. Crest elevation: 537.0

4. Gates: N/A

1-5



5. Upstream channel: 5 feet wide at bottom
with 2H to lV side
slopes

6. Downstream channel: 8 feet wide at bottom,
with 2H to lV side
slopes

7. General: Galvanized steel
pipe trash rack

Emergency Spillway

1. Type Channel cut into
natural ground

2. Length of weir (control section): 125 ft.

3. Crest Elevation: 551.4

4. Gates: N/A

5. Upstream channel: Grassed, 2% slope

6. Downstream channel: Grassed, 2.84% slope

7. General: 30 ft. wide trapezoidal
control section

j. Regulating Outlets

Low-level inlet to principal spillway

1. Invert: 532.0

U2. Size: 12 in. dia.

3. Description: orif ice in upstream
face of spillway
structure

4. Control mechanism: NoneL

5. Other: N/A

L
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SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

The available design data consists of design drawings, Work
Plan for Watershed Protection & Flood Prevention: Furnace Brook-
Middle River Watershed, and "Information Storage and Retrieval-
Dams Planned and Constructed by SCS" from the Soil Conservation
Service, and correspondence concerning design of the project. (See
Appendix B).

2.2 CONSTRUCTION DATA

The available construction data consists of construction speci-
fications and construction inspection reports. Some minor revi-
sions are shown on the design drawings, which have been marked "as-
built".

2.3 OPERATIONS

No formal operations records are known to exist.

2.4 EVALUATION OF DATA

a. Availability - Available data was provided by the State of
Connecticu and the Soil Conservation Service. The owner made the
project available for visual inspection.

b. Adequacy - Since detailed as-built drawings are available,
the assessment of the project may be based on a review of these
drawings, visual inspection, performance history, hydraulic com-
putations of spillway capacity, and hydrologic estimates.

c. Validity - A comparison of record data and visual observa-
tions reveals no significant discrepancies in the record data.

2-1



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The project is in good condition. The inspection
indicated that the project is in need of little maintenance beyond
that which is normally performed. At the time of inspection, the
upstream water level was at elevation 532.2+; i.e. 0.2 feet above
the invert of the low-level intake pipe.

b. Dam

Top of Dam - The top of the dam is in good condition
(Photo 1). Grass cover is good, except for the vehicle tracks which
run the length of the dam. It was noted that the top of the dam

- slopes slightly from elevation 557.5+, near its center, to
elevation 556.2+ near its left end (See Appendix D-2).

Upstream slope - The upstream slope is in good condition
(Photo 2). Vegetative cover is good and there were no signs of
erosion or sloughing.

* Downstream Slope - The downstream slope is in good
condition with good vegetative cover (Overview Photo). There were
no signs of erosion or sloughing, but one animal burrow was
observed approximately 2 feet below the top of the dam and 20 feet
to the left of the spillway conduit.

j ~ The toe drain outlets are clear of debris and appear to
be in good condition. A flow of approximately 0.1 gallon per minute
vas observed at the right outlet pipe (Photo 3) and a smaller flow
was observed at the left outlet pipe. All discharges are clear of
sediments, though rust staining was observed.

I * Seiliway s - The principal spillway intake structure is in
good condition (Photo 4). Trash racks are in good condition and
clear of debris. Very minor spalling of the intake structure was
noted. Observed from its downstream end, the 24 inch spillway
discharge conduit appears to be in good condition (Photo 5).

The emergency spillway is in good condition, with qood
grass cover on the channel bottom and side embankments (Photo 6).

c. Appurtenant Structures - There are no appurtenant
structures. Tesluice gate for the 12 inch low-level outlet pipe
has been removed and the normal streamf low is accommodated by this
pipe (Photo 7).

Soils which were excavated for the dam foundation and
emergency spillway were deposited in spoil piles to either side of
the downstream channel. The native soil in the area is a
hetergeneous glacial till containing many large boulders. it
appears that settlement of the finer grained constituents of the
till has occured, probably due to voids between boulders present
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during placement of waste materials. This has resulted in several
holes of up to 4 feet in diameter and greater than 6 feet in depth
(Photo 8). While this condition does not affect the performance of
the dam, it could be very hazardous to anyone walking in the area.

d. Reservoir Area - The area where the flood control pool
would be impounded is cleared and contains many large boulders.
The area surrounding the flood control impoundment is densely
wooded.

-e. Downstream Channel - The downstream channel is the
natural streambed which passes through a wooded, swampy area to the
initial impact area.

3.2 EVALUATION,

Based upon the visual inspection, the project is assessed as
being in good condition. The manner in which the features
Identified in Section 3.1 could affect the future condition and/or
stability of the project is as follows.

1. Further vehicular traffic across the dam could kill more
grass, making the top of the dam suceptible to surface
erosion.

2. Animal burrows could provide seepage paths through the dam
which could cause internal erosion of the dam.

3. The holes in the waste areas downstream of the dam pose a
hazard to persons walking in the area.
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

*a. General - There are no operating facilities at the project,
thus there are no operational procedures.

b. Description of Any Warning System in Effect - No warning
system is in effect.

- 4.2 MAINTENANCE PROCEDURES

a. General - The operator inspects the dam site periodically
and performs regular maintenance. He checks for and destroys any
burrowing animals in the embankment and clears debris out of the
spillway intake structure and toe drain outlets. Brush and
saplings on the embankment are removed yearly. The grass and vetch
on the dam is fertilized, usually once a year, but is not normally
mowed.

b. Operating Facilities - There are no operating facilities.

* 4.3 EVALUATION

The maintenance procedures are good and there is no need for
any operational procedures. The maintenance procedures should be
formalized, including documentation to provide records for future
reference. Remedial maintenance procedures are presented in

i I Section 7.3.

I4
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SECTION 5: EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The Shenipsit Dam watershed is 1.0 square mile of rollingwooded terrain. The dam is presently used as a flood control

reservoir and is normally kept empty.

The dam is an earth embankment with a principal conduit spill-
way and an adjacent depressed earth section which serves as an
emergency spillway. It is basically a high surcharge storage - low
spillage type project. The available storage reduces the outflow
from a Probable Maximum Flood (PMF) of 2300 cubic feet per second
(cfs) to 1400 cfs and the PMF outflow from 1150 cfs to 350 cfs.

5.2 DESIGN DATA

The design storm for the project was the storm of August 18-19,
1955 (B-4, B-5). It appears that the dam was designed to retain 2
feet of freeboard with the water level to the design surcharge (B-
11, B-13). However, no computations could be found for the
original design of the dam. The "as built" copy of the original
construction drawings prepared in 1959 by the U.S. Department of
Agriculture, Soil Conservation Service, is available for this
project.

5.3 EXPERIENCE DATA

The operator reports that the highest upstream water level thathe has observed is to about the top of the spillway intake

structure.

5.4 VISUAL OBSERVATIONS

* It was observed that while the height of the dam is listed as 26
feet on the construction drawings, the actual height to the
streambed downstream from the dam is approximately 28.5 feet.

5.5 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978; the watershed classification (Rolling), and the watershed
area of 1.0 square mile, a PMF of 2300 cfs or 2300 cfs per square
mile is estimated at the damsite. In accordance with the size
(small) and hazard (high) classification, the range of test floods
to be considered is from the PMF to the PMF. Based on the degree
of hazard associated with a breach of the dam, the test flood for
Shenipsit Dam is equivalent to the PMF. The reservoir at the
start of the test flood is considered to be empty, at low-level
inlet invert elevation 532.0. The peak outflow for the test flood
is estimated at 350 cfs and this flow will be accomodated by the
principal and emergency spillways with 4.0 feet of freeboard to the
top of the dam. Based on hydraulics computations, the spillway
capacity to the top of the dam is 4700 cfs which is equivalent to
1300% of the routed test flood outflow (Appendix D-6).
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5.6 DAM FAILURE ANALYSIS

The dam failure analysis is based on the April, 1978 Army Corps
of Engineers "Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs". With the reservoir level at the test flood
surcharge elevation, peak outflow before failure of the dam would
be about 350 cfs and the peak failure outflow from the dam breaching
would total about 21,000 cfs. A breach of the dam would result in a
rise in the water level of the stream at the initial impact area,
from a depth of 1.9 feet just before the breach to a depth of about
8 feet shortly after the breach. This rapid, 6.1 foot increase in
water level will inundate two houses and two other structures by up
to 2 feet, causing the loss of more than a few lives as well as
substantial economic loss (Appendix D-7). Based on the dam failure
analysis, Shenipsit Dam is classified as a high hazard dam
(Appendix D-9).
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

* 6.1 VISUAL OBSERVATIONS

The visual inspection verified that the set of as-built
1drawings is substantially correct. No indications of stability

problems were detected during the inspection.

6.2 DESIGN AND CONSTRUCTION DATA

The design drawings of the project depict the embankment as
- having a top width of 12 feet, a maximum base width of approximately

130 feet, a 3 horizontal to 1 vertical upstream slope and a 2
horizontal to 1 vertical downstream slope.

The foundation conditions of the embankment are not clearly
-depicted on the design drawings. The original ground surface of

the valley which the dam now occupies is shown, as is soil
information obtained from test pits dug in January and February of
1959. The soil information indicates that 1 to 3 feet of organic
soil was present at the surface of the stream valley. Typically,
silty sands were found underlying the organics and a clay layer was
observed in one test pit. The test pit logs indicate that the

* sediments typically grade to gravelly sands at depths of 5 to 7
feet, and that groundwater was encountered at depths of 2 to 7 feet.
Although the depth and limit of the foundation excavation is not
specified, prior to construction the volume of the excavation was
estimated, for bidding purposes, as 3071 cubic yards. The area at

* the base of the dam is approximately 11,000 square feet, so the
average depth of excavation is approximately 7.5 feet. However,
since the depth of excavation on the side slopes of the valley is
probably much less than 7.5 feet, the depth of excavation near the
bottom of the valley is probably in excess of 7.5 feet, which is
adequate to remove the unsuitable soils encountered in that area.
In addition, the dam toe drain trench is shown to be dug to

- elevation 521, which appears to be adequate to effectively drain
groundwater from the dam foundation.

6.3 POST-CONSTRUCTION CHANGES

The only known post-construction change to the project is the
removal of the low-level sluice gate. The gate was removed because
it had been repeatedly vandalized and there was no need for a
permanent pool. The removal of the gate does not affect the
stability of the project.

6.4 SEISMIC STABILITY

The dam is in Seismic Zone 1, and according to U.S. Army Corps
of Engineers' Recommended Guidelines, need not be evaluated for
seismic stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REM4EDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition - Based upon the visual inspection and past
5performance, the" project is in good condition. No evidence of

instability was observed in the project.

Based upon the U.S. Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharges" dated March,
1978, the watershed area and classification, and hydraulic/hydro-
logic computations, peak inflow to the reservoir at test flood is
1150 cfs; peak outflow is 350 cfs, with the dam maintaining a
f reeboard of 4. 0 f eet. Based upon hydraulics computations, the
spillway capacity to the top of the dam is 4,700 cfs, which is
equivalent to 1300% of the routed test flood outflow and more than
adequate to handle any conceivable peak flows without overtopping
of the dam.

b. Adequacy of Information - The information available is such
that an assessment of the condition and stability of the project
must be based on a review of existing engineering data, visual
inspection, past performance and sound engineering judgement.

c. Ugency - It is recommended that the measures presented in
Section 72and 7.3 be implemented within two years of the owner's
receipt of this report.

7.2 RECOMMENDATIONS

There are no recommendations.

7.*3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following mea-
* sures should be undertaken by the owner withiin the length of time

indicated in Section 7.1.c, and continued on a regular basis:

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project dis-
charge. A formal downstream warning system should be
developed, to be used in case of emergencies at the
dam.

2. A formal program of maintenance procedures should be
instituted and fully documented to provide accurate
records for future reference.

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection
should be instituted on a biennial basis.

4. The large holes in the waste areas should be filled
with granular soils and compacted.

5. Grassy vegetation should be re-established in the ve-
hicle tracks on the top of the dam.
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6. Extermination of burrowing animals and removal of brush
from the dam should be continued as part of the routine
maintenance procedures at the dam.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the

above remedial measures.
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT Sh,,p , e..i DATE: A a, 1'3&) I
TIME: a

WEATHER: .. vQei- AA+ ~5

W.S. ELEV.j=U.S.fQDN.S!

PARTY: INITIALS: DISCIPLINE:

4.1Heckar Moreno H_______ _______

5.Anv,", Reit, AN j4ri-utjc
6.

PROJECT FEATURE INSPECTED BY REMARKS

*.t ,. Ei., ,+ All ,,J allJ;4o

2.Prane -ipai gxll~uw All Q6oo Coand'l on

I I .,-
3.E . tn_. - l-,, All Coo anl+-oIn

4.

5.

6.

7.

8.

10.

11.

12.

A-

A-I



PERIODIC INSPECTION CHECK LIST

Page A-2.o
PROJECT S~~iz~+Ther- M DATE. _B/21860

PROJECT FEATURE r)1'r, EPketn3H4 ,emj B. y

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation ' , --

Current Pool Elevation N/A
- Maximum Impoundment to Date S-38 t

S
Surface Cracks NOn. o0seevecL

Pavement Condition N/A
Movement or Settlement of Crest Notte o6 crveA

lateral Movement None 06serf ve-4

Vertical Alignment Arpear6 ood

Horizontal Alignment Apetcm~ Sao

Condition at Abutment and at Concrete Appet.r- 5oocI
Structures

Indications of Movement of Structura e oservec
Items on Slopes o

,Trespassing on Slopes Vekce +razcs on
S l o u g h i n g o r E r o s io n o f S l op e s o r M 'In O e r o '| - r o vn V I Ci + -O LC 6

IAbutments

Rock Slope Protection-Riprap Failure NA

Unusual Movement or Cracking at or None Aoservel
' Near Toes

Unusual Embankment or Downstream Nore os.eveck
Seepage

Piping or Soils None o ervet

Foundation Drainage Features W+o~ e c douVVctWCXe.-

Toe Drains covncli+loh c(t.a.& 6~ 4' Pe

Instrumentation System n I l '
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I- PERIODIC INSPECTION CHECK LIST Page A -

PROJECT_S _e __ .A'" :., e AmieO

PROJECT FEATURE ,, ; LI w[.- BY MW-.,'-,.bB

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS

a) Approach Channel

General Condition G 00A

Loose Rock Overhanging Channel WO

Trees Overhanging Channel No

* Floor of Approach Channel (-a-ssO 4

b) Weir and Training Walls

General Condition of Concrete Good

Rust or staining None o65erveL

Spalling Vehmpit

Any Visible Reinforcing No
Any Seepage or Efflorescence No

* Drain Holes N/A

C) Discharge Channel

General Condition (;oo

Loose Rock Overhanging Channel No

Trees Overhanging Channel N a
Floor of Channel Gravel

Other Obstructions No n
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PERIODIC INSPECTION CHECK LIST Pa-
Page A-g

PROJECT FEATURE - BY

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHA GE CHANNELS

a) Approach Channel

General Condition

Loose Rock Overhanging Channel No

Trees Overhanging Channel N
Floor of Approach Channel

Weir and Training Wallp

e: : o n E f l ~o n c e

eral Condition concrete JC Onvel clekneck

Anes Re h n forcing O o o+ '

Any seaeor Eff 1 escenc

Floor 
of Channel

Other Obstructions 

no

nNo

ti-
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SHENIPSIT DAM

EXISTING PLANS

Furnace Brook -Middle River
Watershed Protection Project
Detention Reservoir Site No. 6
Stafford, Connecticut

Designed By:
U.S. Department of Agriculture
Soil Conservation Service

- Sheet 1 Cover Sheet
Sheet 2 Dam Site & Pond Area
Sheet 3 Dam Site
Sheet 4 Profiles & Soil Information
Sheet 5 Details of Drain
Sheet 6 Profile Along Center Line of Principal Spillway
Sheet 7 Steel Details
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WATMMF WORK PLON

FUWfACE BROOK - ?=DLE RIVE WATE1)

Tolland County, Conecticut

Hampden County, Mlassachusetts

Prepared Under the Authiority of the Watershed
Protection and Flood Prevention Act. (Public
Law 566, 83rd. Conaress- 68 Stat. 666 as amend-
ed by Public Law 1018,&th Congress; 70 Stat.
1088)

I-I

Prepared by: Commissioner of A*griculture

State of Conecticut
* and the

Hainderi County Soil Conservation District
State of Massachusetts

Sassistance b,;:

U.S. Department of Lgriculture, Soil Conservation Service

U.S, Department of Agriculture, Forest Service

U.S. Department of Interior, Fish and Wildlife Scrvice
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SECTIO II

WATERSIEP WORK PLAN

* FIJMMCE BROOK - MILDD RIVER WATEFRSD

TOLIAD COUNTY, COI 0_CTICUT

HAMTSE1 COUNTY, MASSACHUSETTS

FEMUARY 1958

INESTIMATIONS AND AMPLLYSES

- fldaul1ic S

Engincorine surveys wore made to collect information on stream
reaches inclucdia strum profiles, valley cross sections, cliannel
capacities an other h-draulic characteristics required to route selected
storms for present conditions and aftor structural installations have

* been cmplted.

Stago-dischargo relations were devlopcd at each vnalcy cross section
by use of Kannines formula. The roughness coflietcint valucs "sn" used in
tho computations wore ,etorminod by the method out] Lnod in hNE-5, Supple-
mont B. Slope "11" values wore obtained by using the stream gradient for

* channel computations nnd the valley gradient for jut of bank flow.

Ilydrolo1±c

No weather bureau precipitation stations or gaging stations are
found within th' watonh.od. Precipitation dhat for tho watershed rat Ln,

m back to 1923 wvas compilel from records recocled in U. 8. Weather Bureau
Climatological Data fPo seven official raintall stationu th-t surround ",nd
are within 2 to 15 miles of the watershed. IsnAietal maps were developed
using the P.buv clatz to obtain uatershed aroa rainiall fr storms slcectod.
Direct runcff estin-.tos wcre made for annual storm sorios, taking into
account such factors as topography, climate, atd soils for present Land
use and for fut,re land use conditions.

Synthetic hylrographs were developed by the method outlined in the
Soil Conservation Service Hye'rology Guide. Three one day storms ,nd the
August 18 and 19, 1955 multi-day storm were flood routed through the
watershed using the storage-indication method of flex' routing to determine
the runoff-peak discharge relationship for the vtorshot. Peak stagos nd
time of peak obtinod by routing the August 1&-19, 1955 multi-lay storm
checked closely with the reported observations '+f lcal residents.

Frequency curves were develop, -'or each damage reach for present
arni future land conditions.

-19-
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S"The planning designs of the proposed retarding structures have been
made according to Soil Conservation Service procedures. All preliminary
desins were based on field surveys and investigations.

All structures have been planned to retard floodwater runoff of the
design storm (Auust 18-1.9, 195) below the emergency spillway height.

The storm produced from 6 to 9 inches of runoff from the watershed.

The proposed floodwater retarding structures were individually flood
routed for future land use conditions. All structures were then routed
as a unit.

Economics

Field investigations made before the actual damage appraisal was
begun, revealed that: (1) only scattered and moderate erosion and sediment
problems exist at proscnt; (2) no major municipal, industrial, water supply,
irrigation or drainage problems exist; (3) floodwater damage from Furnace
*ook and Middle River to the Borough of Stafford Springs is the main 0
problem of the watershed and of most concern to the local people; (4)
agricultural damge is minor. Agriculture is not a major enterprise in
the aroa; therefore a full scale analysis for damage evaluation on agri-
cultural land was not warranted.

The method used in analyzing average annual damages was the fro- 0
quency method. The "key" flood used in appraising damages was the storm

* which occurred August 18-19, 1955. Damage schedules were obtained for all
inundated properties and represent only those damagec which wore estimated
to recur. All damages were computed on a 1955 price base and converted to
long term projected prices.

Reaches for both economic and hydrologic evaluation vere selected for
the damaged areas. The method used to evaluate average annual damages and
benefits is as found in the Interim Economic Guide.

Indirect damages are estimated to be 25 percent of direct. Factors
used in estimating these indirect damages are as follows: (1) travel a
shipment of goods and services along the Contral Vermont Railroad wer.
suspended for one month. Regular movements of goods and s-i vices a]-11g
the line were not resumed for a thro month period; (2) L': X'fic wab not
allowed through the business section of Stafford Springs for thrc dnys
followed by a two week period of limited traffic; (3) approxLmatoly l
years vere required to restorc two heavily traveled bridges dostroyod by
floodwater; (4) residents of Stafford Springs mero ithout electrical
power for approximately throe days.

Land Treatment Measures

Land treatment measures to be applied were based on total needs dataobtained at the Soil Conservation Service Work Unit Office for the Tolland

County Soil Conservation District. The total noLds data were toperod to
realistically represent what land treatment measures and quantities could
be applied within the installation period of the project. Present land use

-20-
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for the watershed w.s ,.btined fron avaiL.ble aerial photos, topographic
ma.ps ,md Lnd UsL C.p-ibility Maps. Expected future lAnd use wnas dcrivod
by projecting ciunty trends to the watershed arc vith revision mado by
local knowlccge of the watershed. Recominc-idcd land treatment measurtas
for the forest land wore cstimatcd by the U. S. Forest Service in co-

U operation with the State Forostry Agencies, as sh-wn on pages 6 vid 9
in Section I of this plan.

The offccts of land treatment muasuros wore evaluated hyC'eoloi±c ".ly
for their effect in reducing runoff and hcncc flood. flows. The effects
of land treatment meaL. -s were estimated before the structure program __-
was evaluated.

Geologic

Of the six (6) proposed floodwater retarcing structures, all but
- Ellithorpo are bnsically similar in character. All structure sitcs are

located in areas of glr.cifl till or deposits of outwash material. The
components of the till range in size from medium sized sands to cobblcs
and some small boulders. The till and/or outwash material is usually
fairly well compacted although the sands of both may often be friable.
Occasionally. some deposits of gravel may be seen in the proxinity of
the sites. There should be no problem in obtaining suitable and adequate
fill for any of the structures. Likewise, no problems should arise with
regard to satisfactory foundations. Inasmuch as these are not storage
reservoirs, tho borrow material will be adequate for the construction of
dotention structures.

" Tho Ellithorpo structure site as proposed on Itiddlo River travrscs
a broad swamp approrfmi.toly 3500 foot in width. An intormcdiate topo-
graphic high having a north-south -2ds provide,, a medial abutment for
the intended structure. The high is approximately 15 to 20 foot above
the surrounding swamp area, and has a well sorted, slightly stratified
sand extending from tho surface to a depth of about 4 to 6 feet. This

m snd is undorla..-n by coarser sands with scme cnbblhs. The east lg of
dam site is irmvoiate1y north of and closely prallels -Diamond Ledge Road.
The first 500 feet of the east leg crosses a slopo of heterogeneous
glacial debris that rangcs in size from sr-nd to cobbles. The re mining
600 fot of the east side of the proposed structure site crosses a surwq
having an organic zone which averages 2.5 fect in thickness. The cantor-
lino of the proposed structure meets and crosses in a southwestcrly
direction, the topographic high previously mentioned and doscribod.
Coming off the high and continuing west another s amp is entcrod. This
swamp has a hemlock cover with numerous boulders scattered on the surface,
and contains no appreciable areas uf muck. Some isolated ara<s of rimck
do cxist, but these are nat in excess cf 3 or 4 feet in dopth -md should
present no problems in construction. The underlying matri:U could not
be reliably evaluated because of the abundance of bould.;'s; hroever it
is probably near the surface an(' should be 2cccpt",.blk Prosumably, tho
base sedUImnt which will be the foun,1atiLn for tho structure is a fairly
well c pactod glacial till. The propc,.C sit should prove adequate both

-for found.tion -nd fill material and no construction problems -ro ixrcdi-
htoly Zorsocn.
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Preliminary site investigations for Structure No. 5 (Ellithorpe) were
in an area approxLmately 500 feet n6rth of the currently proposed structure.
Field investigations of the swamp area to the east and west of the topo-
grar*ic high previously described, revealed extensive deposits of suamp
nuct; some of which were noticeable penty in charactor. Thicknesses of -
muck up to 20 foot and 23 fo':t to t ho cast .uid west rospectively wera not
uncommon. The muck had sufficiont latr.l continuity to mo-kc dam relocation
desirable for economic and construction reasons.

The re ,ining structuru sites in te" w.torshod are mainly located .
in arcas overlain by ground moraine. Not uncommon howevor, are outwash
deposits of sand and/or gravol laid down by z;lncial moltwat;rs. The
structures are located in valleys oZ rontle to modurabc relief. At thc
Shenipait Sito(Structure To. 6), boulder material is cormon and associnted
with intervening shallow pockets of muck. Again, this recurrence of muck
is not of sizeable proportions to constitute an; problem or obstacle to
construction. 0

At the Bradway Pond Site (Structure No. W), two structures are contemplated.
One, a dik:, is at the southern tip of the Devils Hopyerd Swamp. The
intended dike will cross a slhllow, narrow section of swamp where the muck
zone is not in m coss of throe feet. Should. for any reason, the locttiun
of the dike be iltorcd, it is recommended tha't it be moved south, awa-y
from the swamp, and not north. M oving north tmards the swamps intcrior,
would undoubtedly result in deopr, more xtonsivo zones of muck. The
other proposed dtructuro is to the north bcyond th; Devils llopyrd Swamp
at Bradway Pond. The site is at the hfad of a narrow, modoratoly stoop-
sidgd stream valley, a portion of which is visibly underlain by bedrock.
Although not visiblo at t he site, the rmticipatcd depth to bedrock is only
a few feet. The bedrock is fractured in a direction peralloling the
stream channel.

STRUCTURE INVESTIGATIOMS

a Middle River wnd Tributaries

The key to the flood protection progr a for the Middle River -
Furnace Brook Watershed is Middle Hivor which drains about 22,000 acres
or two thirds of the watorshod. The river valley being rolatively broad
and swamy, provides considerable matural storage.

The elevation of the crcsts of the several emergency spillways were
determined by routing the hydrograph of the August 1955 storm through the
structures.

The sizes of the cmrgency spillways wore plumed by routing a
design storm of 1.5 times the 6 hour point rninfall using MoistureCondition III through the structures. This size dotcmination for C!ass"" nd "b" structures is in excess of the minimum criteria as sot forth

in the Soil Conscrvation Service Engineering l1mormdum No. 3s revised.

L B-7



The crests of the principal spillways have been plann-ed at the
eevation of th3 maxiamum required sediment pooj.L. Tho draw dotn rates
ranee from 23 cn to 43 csm, producing a deuataring time of from 5 to 9
days.

Determination of the reqaired sedinent pool, for a 50 year period,
w as calculatec by the Soil Loss Formula (0.1 ton/ac/yr. y±cld).

The dosianed heiGht of the structures vill provide st rage for a
50 year sediment accumrulation, detention storase for a storni equivalent
in magnitude to the Autust 1955 storm, and the required freeboard in
excess of .the height of aesign flow tirough the erergency spillway.

Structure 1Uo. !4 (Dradwa ) - The proposed daxni ar c1ikc at 'adiay
Pond are about 2 miles scontheast of West Stafford and about 1 mile eaft
of Crystal Lal:e respectively. Draining 768 acres, the structurce iil
provide 513 acre-fet of detention storage or 3.0 inches o: r noff per

I acre of watershed. There is at present, a 100 acre-foot recreational
pond at t'is site that must be maintained. This pond will provide the
requirod 13 acre-foot sediment pool.

Structrre Ho. 5 (Ellithorpe) - The proposed floodwater retarding
structure across 1idbdle River is approxi.ately 3J miles north of Stafford
Springs and has a drainage area of 6,570 acres. The structure will
provide 3853 acre-feet of detention storage or 7.0 inches of runoff per
acre of watershed.

The major problem at the site of thi.; dam and reservoir is the
Central Vermont rlailroad which is located in the river valJey. Same
13,sQO feet of track and at least one bridge uill I:e affected by the
rescrvoir area. Three alternatives were investigated and cost estimates
preparod uith the assistance of the railroad engineers.

The railroad will be relocated around the reservoir and at an
elevation that vould clear the dam and storage aea. This ifll require
nom 15,000 feet of relocation including now rights-of-uay and has boon
estimated at a cost of V338,407 ezclusive of dam ar appurtenances.

Furnace ook

The channel imrovement vork on Furnace Brook consists of four
phases of construction. These are as follows: widening the channel
through the Dorough of Stafford Springs from the Cyril Johnson Woolen
ULl Dam dcn to the Central Vermont Railroad ,ihidge; replace ent of the
flain Street Stone-Arch Bridge; replacement of the irmain lino ,of te-
railroad bridge at the 3. 2. Cooley ?ifl; aned the i-idogig end realin-
ment of the cmnnel from the railroad bridge to a point st-1 300 CeeT,
below the junction of the Brook vith liddle :iver.

Unfeasible Sites

In addition to the six recomiended -Im sites, 7 sites on Furnace
Brook and its tributaries, 3 on Miiddlo River, and I- on tributaries of
Middle River were investigated in varying degrees of detail. These

-23-
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sites were fomd unfeasible because they laced economic justification
and/or physical limitations. Throush the damnage centers, d-1dng an-
raisin,, the e~dsting stone wals that now line the brook were also
considered but deemed impractical.

I

t

II

-24-
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STRUCTURE LOCATION MAP
MIDDLE RIVER-FURNACE BROOK WATERSHED
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FOrM D-4 STATE OF CONNECTICUT
WATER, 4 ESOU(CES COM4MSSION

1ooo 317, State Office Di.ilding
Hartford, C onuctcut

a APPLICATION FUR CONSTRUCTLON PEMIT FOR DM

Owner State of Comet D0utaze Jy -9 I ,

P. 0. Address _tate Dept. of Agriculture

State Office dg.2 Htfd.g Conm. Tel. Noj. x". .35

Location of Structure:
Town .q~afawI . Shown on USGS Quadranile d ,,in,sj Cota.

naonh Kvaichusetto
Nae of Stroacmhdaat prook-Zits #6 at inches south .1 Lat.

north
and inches east of Lcg.

West

Directions for reachinm site fror nearest villag, or route intersection:
(see sketch on rjverse side)

I K This is an aplication fur:X (Altrnt4._n Contja 'Aair oval)
(chlck une or move of a:iovu)

This pond is to be used for: I ent...

Dinensions of Pond: width length area

Maximui depth of water imediately abova di.&:

Total length of dat:

Length of spillway: a r..

Height of aLutuionts above spillway:

Type of spillway construction:

Type of dike construction:

Spillway section will bA sot on: (Uedrock) 'Gravel)__(ly) (Till)
(check one of above)

Renarks:

Signed'-

Jo h M. M12A 4ssioner, Dept. of
Naz.e of Eniner, if any IrI I n n A Agriculture

Note: Show details of Nam o 
= if a

construction on reverse side.
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JOHN J. MOZZOCHI AND ASSOCIATES 9
CONSULTING ENGINEERSN

21 " UON AVNSDJON J.OWCZAN August 10, 1959 "N"'"" .""
AIIOCL4TZ5-

OWEN J. wHrrt
JOHN LUGHS. Ji.

William S. Wise - Director
State Water Resources Commission
State Office Building
Hartford 15, Connecticut

CODE No. W 25.3 M 2.0 S 0.8

Re: Our File 57-73-19-6 -
Stafford Springs
Detention Reservoirs
Site No6-Shenlpsit

Dear Mr. Wise:
I.

In accordance with your authorization dated August 28, 1958, I have
reviewed the design of the referenced project submitted for approval by The State
Department of Agriculture.

Design criteria established in letter dated April 30, 1959 from
Charles J. Pelfetier, Hydraulic Engineer, are tabulated herewith for comparison with
actual design data.

Design Data Criteria
ss Drainage Area 1. 02 sq. mi

Design Storm 15" in 6 hrs. 15" in 6 hrs.

Total Retention 1.5" 1.5
Net Run-off 13.5" 13.5"
Design Peak 2210 cfs
Per sq. mile 2185 cfs.
Drawdown Time 4.0 days 0-5 days
Earth Spillway Discharge 1210 cfs
Earth Spillway Width 12 5'
Dc at Control Section 1.43'
Vc at Control Section 6.8 fps 9 fps
Velocity in Exit Channel 7.3 fps 9 fps
Freeboard 2.0' 2.0 min

All of the design data computations have been checked and we find t'fm to
L be substantially correct. As shown in the above listing the design meet, the c:rr,1 ,ia

established in all instances. L

B-13
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n We have discussed with the S. C.S. engineers the need of revising the
emergency spillway design to eliminate objectional constrictions at both the inlet
and outlet ends. They have agreed to make these revisions on their plans prior to
releasing them for contract bidding.

I therefore recommend that a construction permit be Issued for this project
with the proviso, (1) that the curved Inlet to the emergency spillway be straigntened to
provide a more direct entrance and (2) the outlet of the emergency spillway be
constructed with a continuing uniform width of 125 feet to a point where the direction
of flow at the grade point is at right angles to the contour lines.

We are retaining the copy of the design report, plans and specifications
for future reference.

Ver truly yours,

ohn J. M44zoei nd ocas

JJM:hk Consultind Engineers

-. -p

L - S

L
B-14



STATE OF CONNECTICUT
WATER RESOURCES CaonSSION

Room 317, State Office Building
Hartford, Connecticut

CONSTRUCTION PERMIT FOR DA..

Dates S*tt £. 95A

To 5taf Of Caut
pa 11 IM also==

a ii I B"Umn

ktrtft~ Conneticut

Gentlemnt AttentoUn Z, . ph U, GYi, 

Your application for Construction Permit dated Af 20 14
be Urn *"striatlon of as euth m n Bmspa , Q Oitf IrM M
&a sa~gdeo with pU=a =6I spscifiost~gn mztai C! w pvqsvd by the
Sou mm vmm SSoi* U. s. rmt of apiL= s,

copy of which is attachdd hereto, has been considered and the ...
constuction described therein is hereby approved only under the o
folrowing oonditions:t

l. The Commission shall be notified

Ai When construction is started
B When foundation is excavatod
C) 14hen the dam is compoted and before water is impounded
D) W4hen project is coma' ed and read n z a i .

Thant the cigve £,g to - smsIrpmq I t
2, Pxoyilm 6 mrs dieot flSMOt .

3* at tih. eat of the SEMOOMv tW o QatL:td with a

i g j tp m om vidth of 125 foot to a Ln*t W4.. t 4rIMAtA0

This permit, with tho attached application form and other
enclosures, must be kept at the site of the work and made available to
the Commission at ea- time during the construction. This pejit covers
the construction as described in the attached documents. If ny changes
are contemplated the Co=mssion rust be notified and supplementary
approval obtained.

-1-

CONTINUED
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* it the construction authorized by this construction permit is not started S

within sf of the date of this permit and completed
within MW l - of the same date this permit must be renewed.

Your attention is directed to Section 25-115 of the 1958 Revision to the General
Statutes - Liability of owner or operator. Nothing in this chapter, and no order,
-approval or advice of the commission or a member thereof, shall relieve any owner
or opertor of such a structure from his legal duties, obligations and liabilities

-- resulting from such ownership or operation. No action for damages sustained
through the partial or total failure of any structure or its maintenance shall 3
be brought or maintained against the state, a member of the commission or the
commission, or Its employees or agents, by reason of supervision of such structure
exercised by the commission under this chapter.

The Comnmission cannot convey or waive any property right in any lands of the
state, nor is this permit to be construed as giving any property rights in real 0

estate or material or any exclusive privileges, nor does it authorize any injury
to private property or the invasion of private rights or any infringement of
federal, state or local laws or regulations.

Your attention is also directed to Section 26-134 of the 1958 Revision to the -
General Statutes - Obstructing streams. No person shall, unless authorized by
the director, prevent the passing of fish in any stream or through the outlet or
inlet of any pond or stream by means of any rack, screen, weir or other obstruc-
tion or fail, within ten days after service upon him of a copy of an order issued

m by the director,. to remove such obstruct, - - -The address of the State Board
of Fisheries and Game is 2 Wethersfield Avenue, Hartford 15, Connecticut.

Very truly yours,

By:
William S. Wise

Director

at tr Raiao A* Vo11UcarLs TO Glork LA Utefrd
Kr, Sin tViutho toil msvatosm fSvOML

-*2-
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JOHN J. MOZZOCHI AND ASSOCIATES GLAOTON&URy. CONN.
• Ilas HN3@lN AVENUE

CIVIL ENGINE ERS a ll m US S.*4o

J o Me J. -Z -W September 2, 1960 P OVIODC a . R. 1.

AWOCU229 PHONE OAUPUE 1-041k0

owm J. WHirE
JOHN LUCSI. JR.

MOTOR L. SIOVANNINI REPY TO:

Our File 57-73-19
" William S. Wise - Director

Water Resources Commission
State Office Building
Hartford 15, Connecticut

Re: Stafford Spring Detention Reservoirs
Sites No. 2 & No. 6

Dear Mr. Wise:

On Thurdday August 25th, a final inspection was made of site No. 2,
Ellis, and Site No. 6, Shenipsit, detention reservoirs In Stafford Springs.

Both of the sites are completed except for the seeding operations which
I understand are to be performed by State Highway Department forces.

Except for minor hand work in fine grading the loam in the emergency
spillway.at Site No. 6, I found both sites acceptable in all details.

I recommend that the final permit be withheld until a good stand of
grass is obtained on each site in conformance with the usual requirements of the
Board.

Very truly yours,

'John . Moizochl end-Asocietes
JJM;hk " Consulting Engineers

LB -7
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JO.N-J, MQZZOC1i AND ASOC T1.,. e "  ovm.am..
CIVIL ENOINt4K am w1 0

ftU MaUe 0.0"I
Mwww a. 0. S.

-J .2 I MOctober 2 3, 1961 ,., , M UM,,

MOW J. win

". LU. JA.

William. Wise-Director
Water Resources Commission.

-- State Office Building
Hartford 15, Connecticut

Re: Our File No. 57-73-19
Stafford Spring s

._ Flood Detention Reservoirs

Dear M..Wise:

On October 20th, I madeta final inspection of the four completed flood
detention reservoirs which have been. constructed by the Departraent of Agriculture
a and Natural Resources in Stafford Springs and for which semi-final approval has
already been given. This final inspection was to see the results of the seeding
operatlis which'had not been accomplished at the time the semifrnel 'approvals
had beeu'givn.

The-four structures are:

ite No. 2 -- Ellis, Semi-Final Approval September 2, 1960.
Site No. 3 -- Pomeroy, Semi-Final Approval November 7, 1960.
Site No. 4 -- Bradway, Semi-Final Approval July 3, 1961.
Bite No, 6 -- Shenipsit, Semi-Final Approval September 2, 1960. t

Ilnu four locations the grass cover was found acceptable.

I recommend that Final Permits be issued for these structures.

, truly yours,

John1. zj~ hi a d19asociates
IJM:hk Civil EngT eers

ox.,ISSION

MrZ 4 -61

I A* 1 .................... ."
. .............. -

• " .B-18
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FORM D-7
STATE OF CONNECTICUT

WATER RESOURRCES COMISSION
Room 317, State Office Building

Hartford, Connecticut

CERTIFICATE OF APPROVAL

Date c0"Ob 1961

To: St4te gC CoStUectO=t
iMPs2B r 1U1 amaturv ftawm ATTEM0111 M4JOu 1 1

MANE OF STRUCTURE: :ntpstt lrook Vw, Site 06

This is to certify that the following construction work:

the eo aftitton of an *rAb da=n . aodanow With pan ad

epeolft ewt wavks 01SnQ" ", prepared by te SoIl CQomevatiton

SkwUs* U. S. Depertmot of £toltu..

IK

on your property on Sh"Lipst BreMo

Staffolt
in the Town (s) of
for which construction permit was issued Setenu 13s, 1 has been

completed to the satisfaction of this Comuission and that such structure

is approved as of date of this Certificate.

go0osgl .m titon WATER RESOURCES COW(ISSION

Willia- S. Wise, Director

Hotes The owner is required by law to record this Certificate in the
land records of the town or towns in which the dam, dike or similar
structure Is located.

B-19



61-7SC I[w('RARY rtw IN'OAATICH STORAGE ?.40 RETRIEVAL - WS PLAhED AAD CONSTRUCI(U BY SCS CT-6

IDENT!FICATICA AND LOCATION 25. St,9B4ED SEDIHENT STORAE)L. " ,. FT.
1.A¢ FBT.-

1- FBMR-D - 6 26. AERATED SEDII4NT STOAGEF..T l . . .

2. Willimantic - Thames 27. MUNICIPAL AND INDUSTRIAL WATER STORAGE
S___________________AC. FT.

RIVEW BASIN (N ) - --

Furnace Brook - Middle River 28. RECREATION WATER STORAGE __AC. FT. S
3. - 7C_ _ _ _ _ _ _ _ _

WATERSHED (NAME oNE) 29. FISH AND WILDLIFE STORAGE AC. FT.
Connecticut S ___
4. 30. IRRIGATIO STORAGE Xt. FT.

STATE (0AK)
Tolland 31. OTHER BENEFICIAL STORAGE AC. FT.

COUNTY (NAME) 32. TOTAL FLOOD STORAGE 343 A. n.
6. "r'i ' P " /& 33. TEMPORA2Y EMERGENCY SPILLWAY STORAGE (BETWEEN CREST

'YOAASIP (AAiE) OF LOwEST EPIRGENCY SPILLWAY AND TOP OF SETTLED FILL)

7. 2 197 -_A.
=1=101 tRICt (V-.-ER) 34. SURFACE AMA OF NORML POOL _ _-_-_- AC.

8. Eastern Highlands
PHYSIOGRA'NtIC AREA Y (AE) 35. LENGTH OF SHORE LINE OF NOlAL POOL --- I_ S

WP 36. MAXIM DEPTH OF NO."MAL POOL Ft.
A UTiZAIC11 (WP, F7. RD Oi, -P'ILMt

10. 410 58' 38" PRINCIPAL SPILLWAY FEATURES

LATITUIX (tPEES, NIWUTES Si. C ZDS) 37. PRJ1IP. SPILLWAY TYPE (CIRCLE APPLICABLE) -

11. 72" 20' 05" d.±g) WIMoLITIC. OPEN CONCRETE STRUCTURE. ATHEP

EC GIT'I (CE.GREES. AIEIUTLS. SECOROS) 38. IS THERE COLD WATER RELEASE FACILITY? No 

12. 556.4 39. MtSER OF STAGES 1 (I or 2!
ELEVATiaN OF TOP OF C404 (SETiLED FILL-FWE " O

40. LOW STAGE CAPACITY CFS
13. DATE P APPROVED 1958 (AT HIGH STAGE PRINCIPAL SPILLWAY CREST

14. DATE OF MOST RECENT SUPPLEMENT ----- /___ 41. PRINCIPAL SPILLWAY CAPACITY 40
(LEAVE BLANK IF NOT SUPPLEP'NTEDT- (AT LOWEST EIERsENCY SPILLwAY C ksTR CFS

Is. DATE CONSTRUCTION CC*VLETED 1960
(LEAVE BLANK IF NOT COMPLETED) PRINCIPAL SPILLWAY CC44OUIT FEATURES

16. M !.F DAN (CIRCLE APPLI.ABLE) - 42. MAJOR P(%V4J%,OF CONDUIT IS ON (CIRCLE APPLICABLE) .
ROCK., CONCRETE. OTHER ROCK OPCEM )

17. pljJ ttr ,J3 ~ (CIRCLE ALL APPLICABtLE) - 43. TYPE OF ENERGY DISSIPATOR (CIRCLkE_.ApPLICABLE) -
1R ";NT I io ECREATION. FISH &WILLIFE. IMPACT BASIN. SAF. PLUNGE POOL. i OTHER

MNIKICALRJIDDUSTRAL WATER SUPPLY, IRRIGATION. 44. CONDUIT SIZE 2,0
mm NAVIGATION. HYDAR-ELECTRIC. SEDIMENT C0NTWL, (LARGEST COhDUIT THROUI4 DAP4 (pDAM. IN FT. IF WOtil PI

LOW FLCW AUIENTATION. OTHER (HEIGHT ANO WIDTH IN FT. IF HONOLITHIC) ALSO SmtnW

18. KAZAAD CLASS (A. B. OR C) C MUTER OF BARRELS IF MULTI-BARREL

1. EARTHUARE ZOE / (C. 1. 2. 3. or 4) 1H4._O OD H NLOIAL TOP.

SIZE AND CAPACIT4 46. HIGHT OF RISER 6.5 F7.

20. ORAIN AREA U4C*TPOLLED 653 AC. (FROM TOP OF R1(NR TO TOP OF AMT-VoaTEZI •
(UPSTREAM FMM STPCTURE) -,I.RG'ICY SPILLWAY FEATURES

21. DRAINAGE AREA CONTROLLED 0 AC. 47. PRIMiARY EWERGENCY SPILLWAT TYPE (CIRCLE APPLICABLE)
(UPSTREAUM FROM STRUCTURE) QS fr-..O-C1UIT, OPEN CONCRETE STRUCTURE. EARTH.

2". MAXIIU FILL %EIGHT 26 QETAT1TFt. )SOFT ROCK. HARD ROCK 1 1(FROM LOW POINT ON LENTE.InE. BEFORE EICA'VATING. 48. PRIMARY EFtREsNCY SPILLWAY WIDTH 125 FT.

* TO TOP OF SETTLED FILL.) 400 (CREST LENGTH FOR CONCRETE) •

- 23. CREST LENGTH OF DWM (ALMNG CENTEr.INE) ...... F. 49. 1 %

24. VOLUME OF FILL 23,642 CU. YD. PENT CHANCE OF USE Of PRIMARY

L_ 1/ N. M. Fen-eman. 1938. Physio~raphy of Eastern UnIted States. McGraw Hill Book Co.. Sew York. N. V.

Z/ See TSC Tec nical ote - E-gineering UD-22.

3/ Soft Rock - Roct ho t wit? erode when subjected to ficfng valer.
Hard P.ck - Rock th.at is resistant to erosion &e to flowing water.
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MEPGENCY SP:LLWAY FEATURES (CONT'D.) 61. FEDERAL SHARE nF LAND !GMTS CnMI ,.

4 300 CFS 62. CONSTRUCTION COST S 29,271
"A'PA7( OF PRIMARY EMERGENCY SPILLWAY (DOES NqT INCLUDE LA Of'-Tfl- ii "
(WHE% POOL IS AT TOP OF DAN) PROJECT ADMINISTRATION)

S. 4.6 FT. 63. FEDERAL SHARE OF CONSTRUCTION 100
[ - PT IrN ELVTIONtTrWEN CREST OF PRIMARY COST IN PERCENT 100_%

EMERGENCY SPILLWAY AND TOP OF DAM

[ .SLC. .OART EMERGENCY SPILLWAY IS (CIRCLE APPLICABLE) COMPLETED STRUCTURE

- (.%O EARTH. VEGETATED. SOFT ROCK. HARD ROCK 3/ 64. FINAL CONSTRUCTION COST S 35 , 614
53. WIDTH OF SECONDARY EMERGENCY SPILLWAY ----- FT.

ADDITIONAL DATA REOUIRED FOR U.S. REGISTER f DAMS ,'
54. CAPACITY Of SECON ARY EMERGENCY ---- CFS tLEAVE BLANK FOR DAMS LESS THAN 33 FT. IN HEIGHT) .. il/AI

SPILLWAY (WHEN POOL IS AT TOP OF DAM) 6y; : 65. Shenipsit.
S 55. - FT. POPULAR NAME OF DAM

D| TTRENCE IN ELEVATION BETWEEN CREST OF SECONDARY
- EMERGENCY SPILLWAY AND TOP OF DAM 66.

NAME OF RESERVOIR
OPIT ITEMS 56-59 IF DRAINAGE AREA IS 67. NEAREST CITY OR TOW Stafford Springs
LESS THAfi 10 SQUARE MILES 6O
6. BULK LENGTH OF SOFT ROCK Y EARTH ----- FT. 6R. TYPE Or DAM IF CONCRETE (CIRCLE APPLICABLE)

OR VEGETATED SPILLWAY (SEE TR-sz FoDEFYTTTUT BUTTRESS, ARCH. MULTI-ARCH
7. - 69. IS DISCHARGE THROUGH PRINCIPAL SPILLWAY CONTROLLED

W -- URFACE MATERIAL IN EARTH OR VEGETATED BY GATES? No

SPILL1110' (PREDOWINANT MATERIAL AT OR NEAR SURFACE 70. ESTIMATED CO-PLETION DATE -_- -
BEFORE TD0 SOILING) (IF UNDER CONSTRUCTION)

6 LA-IFICATIN OF ABOVE 71-. -- ER State of Connecticut
CLSSFCAIN FABV MATERI 1.OWER

A. "_AC. FT. 72. ENGINEERING BY SCS

vwtu irOF OUTFLOW THROUGH VEGETATED OR EARTH
SPILLWAY (DURING PASSAGE OF FREEBOARD HYDROGRAPH) 73. CONSTRUCTION BY Frank Shields

* (CONSTRUCTION CONTrCTR)--

COST DATA 74. ABOVE DATA FURNISHED BY J. E. Polulech

WORK PLAN

60. LAND RIGHTS COST S 1,588 76. DATE DATA FURNISHED 10/75

*l 76. REMARKS

3/ Soft Rock - Rock that will erode when subjected to flowinq water.

Hard Rock Rock that is resistant to erosion due to flowinq water.
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Photo 1- Top of dam viewed from right end. Truck is
parked in emergency spillway approach channel (8/21/80).

Photo 2 -Upstream slope of dam (8/21/80).

US ARMY ENGINEER DIV. NEW ENGLN Shenipsit Dam
CORPS OF ENGINEERS LADNATIONAL PROGRAM OF Tr-Mdl Rie

WALTHAM, MASSTr-MdlRie

INSPECTION OF Stafford, CT
CAHN ENGINEERS INC.CE 2785K

NGINEEOR N N ON- FED. DAMS DATE Sept. '80 PAGE C-i



Phot 3 ighttoedrai dichare ppe (/2180)

U

Photo 3 Prightpa toeldrain dichage pipcue (8/21/80).

US ARMY ENGINEER DIV. NEW ENGLAND NAINLPROGRAM OF Shenipsit Dam
CORPS OF ENGINEERS NTOA r-Mdl ie

WALTHAM, MASSTr-MdlRie

CAN NGNERSI CINSPECTION OF Stafford, CT
AL NGNERS ION. CE# 27 785 KC

WALLNGFOO, CHN.NON- FED. DAMS DATE Set.'80 PAGEC-



Photo 5 - 24" RCP principal spillway conduit and toe drain
outlets to either side (8/21/80).

Photo 6 - Emergency spillway channel, looking downstream
(8/21/80).

USARMY ENGINEER DIV. NEW ENGLAND NATIONAL PROGRAM OF Tr-Mid Dam ive
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* 0

0

Photo 7 -12" opening in upstream face of principal spillway
intake structure (8/21/80).

*P

Photo 8 -Large hole in surface of "waste area" (8/21/80).
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PRELIMINARY GUIDANCE

FOR ESTIMATING

MAXIMUM PROBABLE DISC!UARGES

IN

PHASE I DAM SAFETY p

INVESTIGATIONS

I

New England Division
Corps of Engineers

March 1978
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* MAXIMJM PROBABLE FLOOD INFLOWS
NED RESERVOIRS

Prolect _ D.A. MPF
(cfs) (sq. mi.) cfslsq. mi.

1. Hall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,500 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
5. Black Rock 35,000 20.4 1,715

6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109

10. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820

- 21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1,150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
32. Blackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062
35. MacDowell 36,300 44.0 825

ii



MAXIKM PROBABLE PLOWS
BASED ON TWICE THE f

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

- River SPF D.A. MP?

- (cfs) (sq. mi.) (cf/sq. mi.)

I. Pawtuxet River 19,000 200 190

- 2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65

3 8. Blackstone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

Liii



ESTIMATING EFFECT OF SURCHARGE STORAGE

ON MAXIMUM PROBABLE DISCHARGES

l0I I . . . . . I i -I

INFLOW

/ -p

STEP 1: Determine Peak Inflow (Qpi) from Guide
Curves. .- 4

STEP 2: a. Determine Surcharge Height To Pass
"Qp 1

b. Determine Volume of Surcharge
(STORf) In Inches of Runoff.

c. Maximum Probable Flood Runoff In New
England equals Approx. 19", Therefore:

Qpz = Qp X (I -_STOR1

19
STEP 3: a. Determine Surcharge Height and

"STOR2" To Pass "Qp2"

b. Average "STORi" and "STOR2" and
I-* Determine Average Surcharge and

Resulting Peak Outflow "Qp3".
iv
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* SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a. Determine Surcharge Height and

"STOR2" To Pass "Qp2"

b. Avg "STORi" and "STOR2" and

Compute "Qp3".

c. If Surcharge Height for Qp3 and

"STORAVO" agree O.K. If Not:

- STEP 4: a. Determine Surcharge Height and

"STOR3" To Pass "Qp3"

b. Avg. "Old STORAVG" and "STOR 3"
and Compute "Qp4"

c. Surcharge Height for Qp4 and

"New STOR Avg" should Agree

closely
vi
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K SURCHARGE STORAGE ROUTING ALTERNATE

Qp2 QPI x( I J.R

Qp2 =Qpi - pi (STOR

FOR KNOWN Qpi AND 19" R.O.

Qp2 STOR E L.

EL.

vii
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

*!

: QP1

/ QPI/ QpT "12 S

T O1T

STEP I: DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

* STEP 21 DETERMINE PEAK FAILURE OUTFLOW (Q-).

op, !_7- f YO

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

1 Y= TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 43 ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.
A. APPLY Qp] TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (VI) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2"

Qp 2(TRIAL) =Qp, -
C. COMPUTE V2 USING Qp2 (TRIAL).
D. AVERAGE V1 AND V2 AND COMPUTE Q

OP= O2, p)

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.
APRIL 1978 |..
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APPENDIX E

INFORMATION AS CONTAINED IN
V THE NATIONAL INVENTORY OF DAMS



NOT AVAILABLE AT THIS TIME
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